PMT Mechanical
Characterization
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BNESmall Chamber

Tests & Super K
Forensics

Experience from Japan’s Super-
Kamiokande experiment shows
that, these PMTs can fail under
hydrostatic pressure and shock
wave produced by breakage of
single PMT under pressure can
produce a shockwave which can
destroy neighboring PMTs. This is
a high risk to the experiment in
both cost and schedule

BNL small chamber tests
yielded pressure wave data,
however the small volume
affected the results

Super K accident forensics
investigation did not
determine the direct hydraulic
mechanism for the chain
reaction
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Implosion data
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Observed pressure pulse at 0.45m from tube
center is about 5.6 Mpa.

Idealized simulation predicts about 13 Mpa.
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Prediction for 10
inch tube from ST
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Pressure wave or
implosion energy

It is yet to be determined whether the PMT implosion chain reaction is due to
the pressure wave or the implosion energy (integration of the pressure vs. time

curve).

Preliminary simulation results, to date, indicate not a significant variation of
the peak pressure with the size of the glass sphere but there must be significant

variation in the implosion energy.

Key issue: Does a neighboring tube break because of the peak pressure or the
total energy imparted to it by the width of the pulse ?

How do various parameters contribute to the failure: glass thickness, the
position of the fixture, and coupling between the failed tube and the neighbor.
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Mechanism of Implosion Chain Reaction

First testing to accomplish “proof of test” capability
and collect pressure wave and implosion energy data

Full regime of testing will assist in design and
development of all features surrounding PMT to abate

the implosion chain risk
We have found a facility for performing these tests.
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Pressure tank

50 ft diameter
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Propulsion Noise Test Facility
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Clean facility

Good safety infrastructure

Knowledgeable staff

Full instrumentation and data acquisition
Cost of recommissioning and operation is
being worked on.
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